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Screening for Salinity Tolerance at Germination and Seedling
Stages in Wheat Germplasm

ZHANG Qiao-feng' , CHEN Zong-jin'> ,WU Ji-zhong' ,JIANG Yan-jie', YANG Ji-shu'*, CAI Shi-bin'
('Institute of Food Crops, Jiangsu Academy of Agricultural Sciences ,Nanjing 210014,
> College of Agricultural Sciences ,Nanjing Agricultural University , Nanjing 210095)

Abstract ;293 accessions of wheat germplasms were treated with 1. 5% NaCl at germination stage to screen
for salinity tolerance in terms of the relative salt injury rate, 16 high salt-tolerant accessions with the index of salt
injury rate less than 20% and 42 salt-tolerant accessions with the index of salt injury ranged 20% -40% were
found. 24 accessions with relative salt injury rate below 40% were treated with different NaCl concentrations at
seedling stage to get the relative growth rate. The concentration of 1. 0% NaCl was suitable for screening the wheat
salt-tolerance at seedling stage. Then a cluster analysis for the membership function integrated values with relative
salt injury rate and root relative growth rate was conducted with the SPSS. 24 wheat varieties were divided into 3
groups, 10 varieties with better salinity tolerance than check variety Shanrong 3 were in group I ,another 10 vari-
eties with similar salinity tolerance with Shanrong 3 were in group Il ,while group Il contained 4 other varieties.
The salinity tolerance in germplasm accessions were bred varieties and landraces > introduced varieties > advanced
lines according to their origins. Marmin-Minhardi x H44-Minturki, Yuanbaike , Heshangmai, Huashupu, and
Dingzichui were newly evaluated with salinity tolerance and might be useful in wheat improvement for salinity
tolerance.
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Table 1 Relative salt injury rate of different types of wheat

germplasm under 1. 5% NaCl treatment at germi-

nating stage (%)
e P BREE EREE  ERRM
Varieties types Average s Variation range cv
BT LN 31.73 13.70  3.85~64.15  43.17
HEH dh
Landraces and
bred varieties
[SEAMIES 41.96  25.81 0 ~ 100 61.51
Advanced lines
I Ah g | 40.20  22.02 0 ~100 54.77
Introduced
varieties

ZFIUAR X 3 B RO T 40% 19/ 2 i AR
(F2),25 {3 I HuJ7 fb Bl ML & 50 Bl o5 AY 1
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Table 2 A list of accessions with high salt-tolerance and salt-tolerance at germination stage
— - *ﬂxﬁiﬁ%%ﬁ(%) T Sl *[Wﬁt%ﬁ%ﬂl(%)
Accession Origin R.el.allve salt Accession Origin R.el'atlve alt

injury rate injury rate

F8 2011 4FifE R HiiR 0.00 2H 144 XH 25.00
B8 2011 AEIEIL M X3 0. 00 HE 15 DN 25.93
ltalian 73-97 HHF 3. 64 Hig 15 5] 25.93
HAT LR 3.85 Veery" S" AU 26. 09
Pvn BYGH 4.35 Fl 2011 4F3fE R Fili 26. 67
Gemelli x Strompelli 29 BRA 8.33 LIFEA T 15-11-2 1 27.78
AT WL 10. 34 25 WL 28.57
25H 68 U.S.S. R. piNS 13.33 €36 2011 AFHEAL TR 28.57
F2 2011 4F- e Filiat 13.79 RN FWDIN 28. 81
LIK A 44 DN 14.81 I 741 G 29. 63
FT 4 565 e} 15.38 Cc/2  TOB//MN 72131 PG 30. 00
9H 85 Risciola Spain PYPEF 15.79 HE1T TR 30.77
Fink" S" HVGH 16. 67 Hl 2 WL 31.03
Marmin-Minhardi x EE 18. 18 LY WL 31.03

H44 -Minturki
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Accession Origin R'elfmve salt Accession Origin R.dfmve salt
injury rate injury rate
T 05450 YL 18.52 Cl 2011 LT 31.03
Doon WIHE 18. 60 Early Black Hull x P 33.33
Tenmarq
1 Wi 20. 00 TEA Wit 33.33
KT Wi 20. 00 Back Nandn BT AR AT 33.33
Uk A4t 20. 00 L9 TR 34. 48
Tenaz-OM Yr70 BYGEF 20. 00 DI 2011 AEEIL ARG T 34.78
YALYINY S TR 20. 34 Tan"S" /Ti-Tob x BV 35.71
Ald" 8"

He/hE Fiye 20. 69 Bl 2011 b A% X it 35.71
SR 2 e 20. 69 (NP)L P.111 EgE 36. 21
W2 WL 21.43 Pagne EH 37.93
Coker983Pm5 + Pm8 ESE| 21.43 F3 2011 ARG FiI 37.93
€23 2011 AEHEIL TR 21.43 B2 2011 WEJL AR XL 38.46
D9 2011 AFEIL MR T 23.33 D3 2011 4FEUEIL AR Tl 39.13
% finya 24. 00 25H 52 VL b ] 39.29
2= TR 25.00 Bll 2011 LA XL 40. 00
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Table 3 ANOVA analysis of relative root and seedling
growth rate at different salt concentrations

SRR FE AmE B F{E P1H
Source of variation SS df MS F-value  P-value
0. 5% NaCl b3 0. 6440 23 0.0280 1.8620  0.0690
AR

0. 5% NaCl 4Zb 32 0. 3150 23 0.0140 1.6210 0.1240
FEX T

1. 0% NaCl Ab#{ 0. 5080 23 0.0231 3.7314* 0.0013
AR

1.0 NaCl 4b## 0.2763 23 0.0126 3.4549* 0.0023
AR 1R

1. 5% NaCl Ab 3 0. 0679 23 0.0031 1.3138  0.2602
AR

1. 5% NaCl Ab 3 0. 0274 23 0.0012 1.1178  0.3957
AR e

& 4 225 B E M3l LIA 1. 0% NaCl
AL PRI 3 /N R (2R SR IR LR 3 450 4E
bRz 6] 2% 5 i 2, Marmin-Minhardi x H44-Minturki ,
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- SR 1 RN 2 A 18 A Rl B AR AR K A IG
Tl 3 5 HA R 565 FEA 1 H A 3 AT
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05450 3 ™ ity oft R AF X AR A I 28 0 17 0 i o
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turk FIAERY i 7E 1. 0% NaCl 36 B5f b X} B8 B 5
S8R 14 AR FS T R 1 ; TOURF B S5 15 1 B4 RE IR AR 3] T

X HEATR AR R 1 A EE 6 ManFlh(R)
AR XS AR A FE 1. 0% NaCl e B AR ST e 4 22 L
Xof IR 2 FRAIR

24 At R R ARDOE R 22 5 W M O A R B
Marmin-Minhardi x H44-Minturki (2845 1 5-£¢ 18 4>
st A A RE R e S 0 BRI il 3 522 S AR 3 1 2 K
AR NE B 15 A 2 5 BB T HE S
At R AR G R S I S e e RATE 1. 0%
NaCl AT 325 Al Rl 0 4y v i h M0 o0) i CH:
iy 18 >l ARS8

x4 AEMEFE L 0%NaCl REFRERLEEMRILEEREEEHRE

Table 4 Significance test of two relative grow rates under 1. 0% NaCl stress

B 44 Bk FHRT AR SIXTRRAY 258 || Rh B4R AET B 5% A 258K
Accession Relative root growth rate D-value Accession Relative seeding growth rate D-value
Marmin-Minhardi x 0.76 0.16* Marmin-Minhardi x 0.85 0.10
H44-Minturki H44-Minturki

AEAH T 0.76 0.16" g1 5 0.84 0.09
Tenaz-OM Y170 0.70 0.09 Tenaz-OM Y170 0. 81 0.06
H7e/hE 0. 68 0.07 Coker 983 Pm5 + Pm8 0. 81 0. 06
TGOk i 0. 66 0.05 [ [ 72 /NAE 0.79 0.04
LI 3 5 (CK) 0. 60 0. 00 HE 1 0.77 0.02
9H 85 Risciola Spain 0.59 -0.02 H IR 565 0.76 0.01
LIPS 0.56 -0.04 FBIM 741 0.75 0. 00
i1 5 0.51 -0.09 Wik 3 5 0.75 0.00
RN 0.50 -0.10 W2 0.74 -0.01
Veery"S" 0.50 -0.11 T2 5 0.72 -0.03
S TR 0.49 -0.11 Fink" S" 0.72 -0.03
TH2%5 0.49 -0.11 H 2 0.71 -0.04
W2 %5 0.49 -0.12 THUkF R 0. 69 -0.06
BHE 15 0.49 -0.12 Veery" S" 0.68 -0.07
Coker 983 0.47 -0. 14 e 0. 68 -0.07
Fink"S" 0. 46 -0.14 T 05450 0. 67 -0.08
M 741 0.45 -0.15 9H 85 Risciola Spain 0. 66 -0.09
HIR 565 0.44 -0.17" HE 1T 0.65 -0.10
HE 1 0.41 -0.20" RINE 0.63 -0.12"
HZ# 0.41 -0.20" 15 0.62 -0.13"
HE1S 0.38 -0.22™ W2 5 0. 60 -0.15"
A2 0.38 -0.22* LY 5 0.59 -0.16™
T 05450 0.32 -0.28* H# 0.58 -0.17*

* M AR RIERIRTE 0. 05 FiT0. 01 K- LA B EER

*and ™ represent significance at 0. 05 and 0. 01 levels, respectively
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Fig.1 Cluster analysis of 24 wheat varieties during germination and seedling stages
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ZEMIE NAE AR E R HUR A ] 2 — | R E A
TAEER D [ BB A5 R B R G, ARTFRAIH 1. 5%
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H BT HE— 2 XF 24 £y /INFZ ZE I T S0 kSR
JE RE LS E AT T R, A 10 /NN
it b PR A AT BRIk 3 5 R B, 35X 10 43/
HMFAET S ANENEE A 4 AT R
ANE SN2 i Bl ek A ) P D /N 32 O Rl R R
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